Differentiation of mouse-induced pluripotent stem cells into dental epithelial-like cells in the absence of added serum.
Recent studies have successfully generated tooth-like structure by mimicking the reciprocal interaction between dental epithelial and mesenchymal cells in tooth organogenesis. However, clinical applications of these methods are limited primarily due to the lack of appropriate sources for dental epithelial cells. Induced pluripotent stem cells (iPSCs) are attractive as a source for dental epithelial cells due to their unique characteristics. In this study, we examined the effect of neurotrophin-4 (NT-4) on the differentiation of mouse iPSCs (miPSCs) into dental epithelial cells. Our results showed that the addition of NT-4 during the formation of embryoid body significantly triggered the upregulation of epithelial markers such as p63 and CK14, suggesting that NT-4 provides an inductive condition for the differentiation of miPSCs into epithelial cells. Expansion of the NT-4-treated cells under serum-free culture conditions improves the formation of cells with cobblestone-like morphology and significantly downregulated the expression of pluripotent and ectodermal markers. Phenotypic analysis revealed that a dental epithelial surface marker, CD49f, was highly expressed on these cells. Formation of miPSCs-derived dental epithelial-like cells was further confirmed by the expression of ameloblast-specific markers. These results suggest that the addition of NT-4 during the formation of embryoid body together with the serum-free culture condition promoted the differentiation of miPSCs into dental epithelial-like cells.